The primary objective of this publication is to provide an overview of the species identity, invasion status, geographical extent, and abundance of alien plants in South Africa, Swaziland and Lesotho, based on fi eld records from 1979 to the end of 2000. The dataset is all the species records for the study area in the Southern African Plant Invaders Atlas (SAPIA) database during this time period. A total of 548 naturalized and casual alien plant species were catalogued and invasion was recorded almost throughout the study area. Most invasion, in terms of both species numbers and total species abundance, was recorded along the southern, southwestern and eastern coastal belts and in the adjacent interior. This area includes the whole of the Fynbos and Forest Biomes, and the moister eastern parts of the Grassland and Savanna Biomes. This study reinforces previous studies that the Fynbos Biome is the most extensively invaded vegetation type in South Africa but it also shows that parts of Savanna and Grassland are as heavily invaded as parts of the Fynbos. The Fabaceae is prominent in all biomes and Acacia with 17 listed species, accounts for a very large proportion of all invasion. Acacia mearnsii was by far the most prominent invasive species in the study area, followed by A. saligna, Lantana camara, A. cyclops, Opuntia fi cus-indica, Solanum mauritianum, Populus alba/×canescens, Melia azedarach, A. dealbata and species of Prosopis.
INTRODUCTION

History of roadside surveys in South Africa
Roadside surveys of invasive plants in South Africa were pioneered by Henderson and Musil (née Duggan) starting in 1979 in the central Transvaal, now Gauteng (Wells, Duggan & Henderson 1980) , with the remainder of the Transvaal surveyed in 1982 and 1983 (Henderson & Musil 1984) . Surveys of the rest of South Africa were conducted by Henderson from 1986, starting with Natal (Henderson 1989) , followed by the Orange Free State (Henderson 1991a) , northern Cape (Henderson 1991b) , eastern Cape (Henderson 1992) , western and central Cape (completed in 1993 but unpublished) , and southern and southwestern Cape (Henderson 1998a ).
All terminology used in this paper relating to invasive plants such as 'alien', 'invasive', 'naturalized', 'casual alien', 'weed' and 'environmental weed' conforms, as far as possible, to the defi nitions provided by Richardson et al. (2000) and Pyšek et al. (2004) . The method used in these surveys was designed initially to make use of otherwise unproductive travelling time whilst engaged in other research projects. The method was refi ned as the surveys progressed until a standardized method was developed (see Henderson 1992 Henderson , 1998a . The presence and abundance of all alien trees, large shrubs and conspicuous climbers which appeared to be naturalized or occurring outside of cultivation were recorded for each veld type category, habitat type (roadsides and adjoining veld, and streambanks) and quarter-degree/fi fteen minute square traversed by road.
Recordings of species on roadsides and in the adjacent veld were made from a moving vehicle along road transects of between fi ve and 10 km long. Recordings of streambank species were made at virtually all watercourse crossings on the survey route.
The Southern African Plant Invaders Atlas mapping project (SAPIA)
The Southern African Plant Invaders Atlas (SAPIA) is a mapping project, launched in January 1994, to collate information on the distribution, abundance and habitat types of invasive and naturalized alien plants in southern Africa (Henderson 1998b) . The fi rst phase of SAPIA, involving volunteer participants, was scheduled for a fi ve-year period, ending in December 1998. The atlas region covered South Africa, Lesotho and Swaziland. Information was recorded on two standardized atlas sheets, with slightly different species lists, covering the western and eastern halves of the atlas region. One hundred plant taxa were listed on each sheet, with a combined total of 161 species. A pocket fi eld guide was compiled to help with the identifi cation of all listed species (Henderson 1995) .
SAPIA database
A computerized SAPIA database was created by incorporating all Henderson survey data (± 23 000 records) and SAPIA phase one project data (± 20 000 records). The SAPIA project continued on an ad hoc basis and by the end of 2000 a total of ± 48 000 records had been accumulated. Thereafter, the SAPIA initiative dwindled due to lack of funding. Only 10 000 records were added in the fi ve year period from 2001 to the end of 2005. The SAPIA project was revived in 2006 with funding from the Department of Water Affairs and Forestry's Working for Water Programme. The SAPIA database has been computerized using Microsoft Access and is housed at the Plant Protection Research Institute in Pretoria.
Objectives of this study
• To provide an overview of the species identity, invasion status, geographical extent, and abundance of alien plants in South Africa, Swaziland and Lesotho, based on fi eld records from 1979 to the end of 2000.
• To highlight the most prominent invaders in the region as a whole, in each of the biomes, and in riparian and wetland habitats.
• To compare invasion and provide species profi les for each of the biomes.
METHODS
Sampling method
The dataset for this study is all the species records for South Africa, Swaziland and Lesotho in the SAPIA database collected from 1979 until the end of 2000 (± 48 000 records). During this period a concerted effort was made to gather as much data from as wide an area as possible. The information gathered is the best available data concerning the extent of invasion and species composition, at least of the larger trees, shrubs and conspicuous climbers, in the study area over this time period.
The SAPIA dataset was subdivided on a quarterdegree square (QDS) basis into six datasets representing the biomes of southern Africa. According to Rutherford (1997) there are seven biomes in southern Africa: Savanna, Fynbos, Forest, Grassland, Nama-Karoo, Succulent Karoo and Desert. The Forest Biome in southern Africa is miniscule, only occurring in the Knysna area. However, if all the forest patches elsewhere are included, its area increases several-fold (Rutherford 1997) . In this study Forest refers to the Forest Biome and also forest habitats within the Savanna, Fynbos and Grassland Biomes. The Desert Biome occurs almost exclusively in Namibia, except for a very small patch along the Orange River bordering on South Africa that has been excluded from this study.
Data treatment
Abundance
Species abundance ratings in the SAPIA database are qualitative estimates. Table 1 shows the abundance ratings used in the SAPIA database and the equivalent rating used in Henderson surveys. For the purposes of this study, species abundance ratings were converted to a numerical value as done in previous surveys (Henderson 1998a ) and each abundance rating was expressed in numbers of individuals or groups per 10 km transect/ recording (Table 1) .
Prominence
A similar formula was used in this study to calculate prominence as in previous studies by Henderson (1998a) . The prominence value of a species x in category y (biome or study area) was calculated as follows:
total abundance of species x in category y × 100 sum of the abundances of all species in category y prominence value total species records of species x in category y × 100 sum of the records of all species in category y
The highest prominence values in a given category which add up to ± 160 points out of a total of 200 are printed in bold in Appendices 1-3. The cut-off point is arbitrary but represents the upper 80% of the summed prominence values.
RESULTS
A total of 548 naturalized and casual alien plant species were catalogued in the SAPIA database for South Africa, Swaziland and Lesotho from 1979 to the end of 2000 (Appendix 4). At least 119, mainly herbaceous, taxa are considered to have been under-recorded and et al. (1986) , contains approximately 965 species, predominantly herbaceous. The SAPIA database, with a bias towards trees and shrubs, has an additional 231 species not listed by Wells et al. (1986) .
Geographical extent of invasion
Alien plant invasion was recorded almost throughout the study area. Figure 1A shows invasion in terms of species numbers per QDS and Figure 1B shows the severity of invasion per QDS based on the total weighted abundance of all species per QDS. Most invasion, in terms of both species numbers and total species abundance, was recorded along the southern, southwestern and eastern coastal belts and in the adjacent interior. This corresponds with the regions of highest rainfall (Schulze 1997), urban development, and cultivation of agricultural and silvicultural crops. It also includes the whole of the Fynbos and Forest, and the moister eastern parts of the Grassland and Savanna Biomes ( Figure  1C ). Distribution maps of 234 species, which include all declared species under the Conservation of Agricultural Resources Act, Act 43 of 1983, and amended in 2001, are given in the fi eld guide Alien weeds and invasive plants (Henderson 2001 ).
Prominent invasive species
There were 97 prominent invasive species in the study area and each of the biomes (Appendices 1-3). All these species were invading natural and semi-natural habitats.
Study area
Fifty species account for most invasion (the upper 80% of the summed prominence values) in the study area (Appendix 1). Acacia mearnsii (black wattle) was the most prominent species by far, with a value of 18.37 (out of a maximum of 200) which is more than double the value of the second-ranked species, A. saligna (Port Jackson). The remaining top ten most prominent invaders in the study area were in order, Lantana camara (lantana), A. cyclops (rooikrans), Opuntia fi cus-indica (sweet prickly-pear), Solanum mauritianum (bugweed), Populus alba/×canescens (white/grey poplars-values of these two taxa were combined where they were difficult to distinguish at a distance during roadside surveys), Melia azedarach (seringa), A. dealbata (silver wattle) and Prosopis spp. (P. glandulosa var. torreyana, P. velutina and their hybrids)(mesquite trees). Together these species cover almost the entire study area (Figures 2, 3) .
Savanna Biome
Forty-eight species were the most prominent invaders in the Savanna Biome (Appendix 2). Lantana camara was the most prominent species with a prominence value of 20.6, followed by Chromolaena odorata (triffi d weed) with a value of 14.2 and Melia azedarach with a value of 12. The remaining top ten invaders were, in order, Solanum mauritianum, Acacia mearnsii, Opuntia fi cusindica, Ricinus communis (castor-oil plant), Psidium FIGURE 1.-A, species numbers per quarter-degree square in study area; B, severity of invasion per quarter-degree square. Light invasion: < 1 individual or group per km. Moderate invasion: up to 5 individuals or groups per km; some species forming stands. Heavy invasion: up to 50 individuals or groups per km; many species forming stands; some completely dominating landscape. C, heavy invasion in relation to biomes in study area.
A B C guajava (guava), Eichhornia crassipes (water hyacinth) and Jacaranda mimosifolia (jacaranda).
Fynbos Biome
Twenty species were the most prominent invaders in the Fynbos Biome (Appendix 2). Acacia mearnsii was the most prominent species with a prominence value of 31.5, followed by A. saligna and A. cyclops with values of 30.4 and 27.2, respectively. The remaining top ten most prominent invaders in order, were, Pinus pinaster (cluster pine), Acacia melanoxylon (Australian blackwood), A. longifolia (long-leaved wattle), Populus ×canescens (grey poplar), Paraserianthes lophantha (stinkbean), Rubus fruticosus (European blackberry) and Opuntia fi cus-indica. Hakea sericea (silky hakea) and Pinus radiata (radiata pine), both invaders of mountain fynbos, were most likely under-recorded because of the inacessibility and under-sampling of this habitat.
Forest habitats
Forty species were the most prominent invaders in forest habitats (Appendix 2). Chromolaena odorata was 
Grassland Biome
Thirty-two species were the most prominent invaders in the Grassland Biome (Appendix 3). Acacia mearnsii was the most prominent species with a prominence value of 21.3, followed by A. dealbata and Salix babylonica (weeping willow) with values of 20.9 and 17.3, respectively. The remaining top ten most prominent invaders were, in order, Populus alba/×canescens (white/grey poplars), Solanum mauritianum, Rubus spp. (mainly R. cuneifolius)(brambles), Pyracantha angustifolia and P. crenulata (yellow and Himalayan fi re thorns), Eucalyptus spp. (eucalypts), Melia azedarach and Opuntia fi cusindica. Campuloclinium macrocephalum (pompom weed) which did not feature as a prominent invader in this study showed an explosive rate of increase after 2000 and currently would be rated as one of the most prominent invaders in the Grassland Biome (Henderson et al. 2003) .
Nama-Karoo Biome
Fourteen species were the most prominent invaders in the Nama-Karoo Biome (Appendix 3). Prosopis spp. (P. glandulosa var. torreyana, P. velutina and their hybrids) were the most prominent species with a prominence value of 60.6, followed by Atriplex infl ata (sponge-fruit saltbush) and Opuntia fi cus-indica with values of 21 and 14 respectively. The remaining top ten prominent invaders were, in order, Salsola kali/tragus (Russian tumbleweed), Azolla fi liculoides (red water fern), Nicotiana glauca (wild tobacco), Atriplex nummularia (old man saltbush), Schinus molle (pepper tree), Agave americana (American agave) and Solanum elaeagnifolium (silverleaf bitter-apple).
Succulent Karoo Biome
Twelve species were the most prominent invaders in the Succulent Karoo Biome (Appendix 3). Nicotiana glauca was the most prominent invader with a prominence value of 26.8, followed by Acacia cyclops and Prosopis spp. (P. glandulosa var. torreyana, P. velutina and their hybrids) with values of 26.3 and 25.9, respec- 
Riparian and wetland habitats
Fifty-fi ve species had more than 50 records in riparian and wetland habitats (Appendix 4). Salix babylonica was the most frequently recorded riparian and wetland species with 1 323 records, followed by Populus alba/ ×canescens with 1 176 records and Acacia mearnsii with 953 records. The remaining top ten riparian and wetland invaders were, in order, Melia azedarach, Ricinus communis, Arundo donax, Acacia dealbata, Sesbania punicea (red sesbania), Prosopis spp. and Nicotiana glauca.
Biome comparison
The Savanna Biome, which occupies the largest number of QDS (645) in the study area, had the greatest number of species (358) and the most invasion in terms of total abundance of all species ( Table 2) . The Fynbos Biome, however, which occupies the least QDS (139), was the most heavily invaded in terms of average abundance of all species per QDS, average abundance of individual species per QDS and % QDS heavily invaded. The Grassland Biome ranks third after Fynbos for total abundance of all species, followed by Forest, NamaKaroo and the Succulent Karoo Biome was the least invaded.
Biome profi les
Appendix 6 provides species characteristics of the prominent invasive species. Table 3 analyses the prominent invasive species in each of the biomes and the study area in terms of region of origin, taxonomy, growth form, perennation, type of reproduction, dispersal mechanism and cultivated use.
Savanna Biome species are predominantly of tropical origin; members of the Fabaceae, Solanaceae, Asteraceae and Rosaceae; woody trees and shrubs, followed by herbs and climbers; perennial evergreen and evergreen/ deciduous; seed-producers; water and bird dispersed; ornamentals and agricultural crops.
Fynbos Biome species are predominantly of temperate origin (particularly southern temperate); members of the Fabaceae, Myrtaceae, Pinaceae and Salicaceae; woody trees and shrubs; perennial evergreen; seed-producers; water, bird and wind dispersed; silvicultural crops, ornamentals and cover/binders.
Forest habitat species are predominantly of tropical origin; members of the Fabaceae, Asteraceae, Myrtaceae, Solanaceae, Pinaceae and Zingiberaceae; woody trees and shrubs, followed by herbs and climbers; perennial evergreen; seed-producers; bird and water dispersed; ornamentals, barriers and silvicultural crops.
Grassland Biome species are predominantly of northern temperate origin and the tropics; members of the Rosaceae, Fabaceae and Salicaceae; woody trees and shrubs, followed by herbs; perennial evergreen/deciduous and deciduous; seed-producers, but a greater percentage of species coppice and sucker than in other vegetation categories; water and bird dispersed; barriers, ornamentals and agricultural crops.
Nama-Karoo Biome species are predominantly of northern temperate origin and the tropics; members of the Chenopodiaceae, Salicaceae, Cactaceae, Fabaceae, Solanaceae and Tamaricaceae; woody trees and shrubs, followed by herbs and succulent trees and shrubs; perennial evergreen/deciduous and deciduous; seed-producers, but a greater percentage of species reproduce by vegetative division than in other vegetation categories; water and wind dispersed; agricultural crops and ornamentals.
Succulent Karoo Biome species are predominantly of temperate origin; members of the Fabaceae, Chenopodiaceae and Tamaricaceae; woody trees and shrubs; perennial evergreen and evergreen/deciduous; seed-producers and reproduce vegetatively by coppicing; water and wind dispersed; agricultural crops, ornamentals and cover/binders.
DISCUSSION
Biome comparison: extent of invasion
No previous studies have enabled a direct comparison of the extent of invasion in the different biomes using the same parameters. This study reinforces previous studies that the Fynbos Biome is the most extensively invaded vegetation type in South Africa (Richardson et al. 1997) but it also shows that parts of Savanna and Grassland are Families with 50% or more of total species (no. spp. in brackets)
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Biome comparison: prominent invaders
Each biome has a different suite of prominent invaders. In part, this can be explained by their pre-adaption to the prevailing environmental conditions, but also to their history of planting. Most of these species were deliberately introduced and cultivated on a grand scale as silvicultural and agricultural crops e.g. Acacia mearnsii, A. melanoxylon, Pinus pinaster and species of Prosopis, as barriers e.g. Acacia dealbata, Hakea sericea and Pyracantha angustifolia, as cover/binders e.g. Acacia cyclops, A. saligna and Populus ×canescens, and ornamentals e.g. Melia azedarach and Lantana camara.
Some species which have become prominent invaders were not cultivated widely or on a grand scale e.g. Solanum mauritianum, Chromolaena odorata and Nicotiana glauca. Although the latter species have on occasion been cultivated as ornamentals they have managed to disperse very effi ciently without human assistance-C. odorata by wind, S. mauritianum by birds and N. glauca by wind, soil and water.
Some species, although widely planted, have become prominent invaders in only one biome, indicating that environmental factors have limited their distribution. Examples are members of the family Rosaceae, such as Pyracantha angustifolia, P. crenulata, Cotoneaster franchetii and C. pannosus that are virtually restricted to high-altitude grasslands where it appears that freezing winter temperatures are needed to trigger seed germination (Henderson 1989) . Jacaranda mimosifolia is another species that has been planted throughout South Africa yet is only invasive in the moister parts of the Savanna and Forest Biomes. In its native northeastern Argentina, J. mimosifolia occurs mainly on river banks under warmer-temperate, subhumid conditions (Poynton 1973)-environmental conditions which are similar to those in its naturalized range in southern Africa. A previous study by Henderson (2006b) showed that the current distributions of invasive plants in southern Africa are a refl ection of the climatic zones of their origin.
There are considerable differences in the species profi les of the biomes but shared features are the prominence of the family Fabaceae, woody trees and shrubs, reproduction by seed and water dispersal. Within the Fabaceae the Acacia species are the most numerous with 17 listed species and account for a very large proportion of all plant invasion in South Africa. They are important invaders of all the major vegetation types except for those in the arid interior, where other leguminous invaders take over, namely species of Prosopis. The most widespread and abundant acacias are Acacia mearnsii, A. cyclops and A. saligna. Acacia mearnsii has invaded the widest range of vegetation types in South Africa and is the most widespread riverine invader, occurring almost continuously from Louis Trichardt in the Limpopo Province down the eastern seaboard to Cape Town, a distance of ± 2 500 km. Acacia cyclops stretches along almost the entire Cape coastline from Port Nolloth in the northwest to beyond East London in the east, a distance exceeding 2 000 km. Acacia saligna stretches along the Cape coastline from Saldanha Bay in the west to the Kei River in the east, a distance of ± 1 500 km.
Sixty-eight per cent of prominent invaders are perennial trees or shrubs. There are only two grasses listed as prominent invaders and only 14 species as nonperennial (annual, biennial or variable). Grasses and herbaceous species are under-represented in the SAPIA database largely as a consequence of biassed recording of the larger, more conspicuous species. In southern Africa the Poaceae is one of the largest plant families with 847 indigenous species and 115 (12%) naturalized species (Gibbs Russell et al. 1990 ). However, only 30 grass species are listed in this publication. There is defi nitely a lack of expertise in identifying grasses in South Africa and this is one of the reasons for the under-representation of alien grasses in weed surveys. There is similarly an under-representation of the alien herbaceous Asteraceae. The South African National Biodiversity Institute's online species checklist at http://posa.sanbi. org/searchspp.php lists 125 alien herbaceous species in South Africa, yet only 44 alien herbaceous species have been listed in this publication. Versfeld et al. (1998) provide the only other assessment of the extent and importance of invasive plants on a national level. This study combined expert knowledge of local landowners and managers with existing databases such as those of provincial conservation authorities and national departments. The SAPIA database was used as a means of data verifi cation particularly for areas where expert knowledge was lacking. Overall the assessment by Versfeld et al. (1998) relating to importance rankings and the distribution of dense infestations concurs with this study. Eight of the top ten invading species or groups of species, ranked by condensed invaded area, also appear within the top ten ranking in this study-these are: Acacia cyclops, Prosopis spp., A. mearnsii, A. saligna, Solanum mauritianum, Opuntia spp., Melia azedarach and Lantana camara. Versfeld et al. (1998) include Pinus spp. and Hakea spp. within the top ten ranking, whereas this study includes Populus alba/×canescens and Acacia dealbata. The lower ranking of Pinus spp. and Hakea spp. in this study can be explained by the under-sampling of mountain habitats, which are largely inaccessible by road, in which these species are invasive.
Comparison with other studies
Abundance data presented in this study suggests that Versfeld et al. (1998) may have underestimated the area of invasion of Salix babylonica and Populus alba/ ×canescens. In the present study these species were not only the most frequently recorded invaders in riparian and wetland habitats but their total weighted abundance was in both instances more than Melia azedarch and Eucalyptus spp. (Appendix 1) which were rated above Salix spp. and Populus spp. by Versfeld et al. (1998) . Other riparian species which may also have been underestimated include Arundo donax (giant reed), Morus alba (common mulberry) and Ricinus communis.
Looking to the future
The Working for Water Programme (WfW) and biological control
Alien plant invasion is a dynamic process and there will undoubtedly be changes in species composition and prominence of invaders in the future. Many of the large tree species-mainly Acacia, Eucalyptus, Pinus, Populus, Prosopis species and Melia azedarach have been targeted by a national clearing programme, Working for Water (WfW), which started in October 1995 (Marais et al. 2004) . To date there has not been an assessment of the affects of the WfW programme on the status of invasive alien infestations. The programme has been proposed for 20 years but Marais et al. (2004) indicate that even with the existing generous levels of funding, it is unlikely that the problem will be contained within the next half century.
Biological control of invasive plants using introduced insects and pathogens is the only sustainable, effective and inexpensive solution to the most intractable of the invasive alien plant problems (Marais et al. 2004 ). When they are successful, the damage infl icted by biological control agents causes a decline in population densities, distribution and, or, rates of spread of invasive plants, and reduces the costs of other management practices (Zimmermann et al. 2004) . There have been some outstanding successes with biocontrol in South Africa, dating back to the early and mid-1900s with Opuntia monacantha (drooping prickly pear) and O. fi cus-indica, and in more recent years with several of the Acacia spp. (Zimmermann et al. 2004) . Population monitoring of A. saligna in the Western Cape has shown marked decreases in population densities caused by the gall-forming rust fungus, Uromycladium tepperianum (Morris 1997; Wood & Morris 2007) .
New invaders
Since 2000 a further 45 species have been added to the SAPIA database for the study area (Appendix 5). Another eight species, two of which are indigenous to South Africa, are naturalized in neighbouring Zimbabwe and Malawi (Appendix 5). All but three of the additional species have been listed as weeds in A global compendium of weeds (Randall 2002) and 28 species are environmental weeds elsewhere in the world and therefore have the potential to become invasive in South Africa. Fourteen of the new species are 'noxious weeds' or restricted in California, Florida, Hawaii, New Zealand and Australia-places with similar climates and with which South Africa has many invasive species in common. We should be especially wary of these species which include some of the most damaging and costly invaders such as Hydrilla verticillata (hydrilla), a submerged aquatic plant that has invaded much of the USA since the 1960s, and Chondrilla juncea (skeleton weed), a terrestrial herb that has become a major agricultural weed in the USA, Canada and Australia.
CONCLUSION
The main objective of this paper was to provide a historical overview of the extent and species composition of alien plant invasion in southern Africa from 1979 until the end of 2000. This snapshot of invasion will provide a yardstick by which we can measure our progress or failure in the management of invasive alien plants in southern Africa. This publication will also contribute to the global knowledge of invasive alien plants. One of the most useful predictors of invasiveness is whether a species is invasive elsewhere in the world (Richardson et al. 2004a) . The lists of prominent invaders and other naturalized species provided here will serve as a warning to neighbouring countries and to those as far afi eld as Australia, New Zealand and the USA of potentially invasive species in their regions.
The results presented here are but a summary of the more than 50 000 records of invasive alien plants in the SAPIA database. Much more can be gleaned from the SAPIA data. SAPIA has provided the raw data for analyses that have been used to prioritize invasive alien species for management (Robertson et al. 2003; Nel et al. 2004) , to map the potential spread of invasive plants ( Rouget et al. 2004) , to look at broad-scale distribution patterns of invasive species (Richardson et al. 2004b) , to correlate patterns of alien plant species richness with the environment and indigenous species richness (Richardson et al. 2005) , to correlate patterns of invasion with interactions between environment, species traits and human uses (Thuiller et al. 2006) and to look at potential range and residence time (Wilson et al. 2007) . SAPIA has also played a crucial role in providing information on invasive plants for the revision of the Conservation of Agricultural Resources Act, Act 43 of 1983, and the drafting of the National Environmental Management: Biodiversity Act, Act 10 of 2004.
Alien plant invasion is a dynamic process and therefore it is essential that the SAPIA database be kept up-todate with current information. From October 2006 a second phase of the SAPIA mapping project was launched and all the SAPIA data will be available online at the Weeds and Invasive Plants (WIP) website, www.agis. agric.za/wip (Henderson 2006a Combined taxa e.g. Ageratum conyzoides/houstonianum indicate uncertainty of identifi cation. #, casual alien plants: occurring outside cultivation; some species fl ourishing but less than 10 years of records in SAPIA precludes being categorized as 'naturalized ' (Pyšek et al. 2004 ). *, mainly herbaceous species that are suspected of being under-estimated in this survey. QDSp, quarter-degree squares present; QDSa, quarter-degree squares abundant. Bold numbers in biome categories add up to upper 80% or more of total records. Combined taxa e.g. Ageratum conyzoides/houstonianum indicate uncertainty of identifi cation. #, casual alien plants: occurring outside cultivation; some species fl ourishing but less than 10 years of records in SAPIA precludes being categorized as 'naturalized ' (Pyšek et al. 2004 ). *, mainly herbaceous species that are suspected of being under-estimated in this survey. QDSp, quarter-degree squares present; QDSa, quarter-degree squares abundant. Bold numbers in biome categories add up to upper 80% or more of total records. 
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